(19) 




Europaisch s Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

27.10.1999 Bulletin 1999/43 

(21) Application number: 99303079.0 

(22) Date of filing: 21.04.199? 



(H) EP 0 952 530 A2 

EUROPEAN PATENT APPLICATION 

(51) lntCI.6; G06F 13/40 



(84) Designated Contracting States: 


(72) Inventor: Endo, Mitsunori, 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


c/o Intellectual Property Dept. 


MC NL PT SE 


Shinagawa-ku, Tokyo 141 (JP) 


Designated Extension States: 




AL LT LV MK RO SI 


(74) Representative: Pilch, Adam John Michael et al 




D. YOUNG & CO., 


(30) Priority: 23.04.1998 JP 11331798 


21 New Fetter Lane 


London EC4A 1 DA (GB) 


(71) Applicant: SONY CORPORATION 




Tokyo 141 (JP) 





(54) USB Apparatus and USB hub apparatus 



(57) A USB apparatus (1 ) or a USB hub apparatus 

(1) having a USB port (1a) to be used for transmitting 
and receiving information to and from a host computer 

(2) according to the USB protocol is provided with a pow- 
er supplying means (1 d) for supplying power to each in- 
ternal section of the USB apparatus or the USB hub ap- 
paratus, a power supply voltage detecting means (1b) 
for detecting presence/absence of a power supply volt- 
age to be supplied from the host computer (2) to the USB 
port (1 a), and a supply power control means ( 1 c) for con- 
trolling the power that is supplied by the power supplying 
means (1d) in accordance with a detection result of the 
power supply voltage detecting means (1 b). The power 



supply voltage detecting means (1b) detects a power 
supply voltage that is supplied from the host computer 
(2) to the USB port (1a) and informs the supply power 
control means (1c) of the detection result. The supply 
power control means (1c) causes the power supplying 
means (1 d) to stop supplying powerto each internal sec- 
tion of the USB apparatus or the USB hub apparatus if 
no power is supplied from the host computer (2) to the 
USB port (1 a), i.e. when the power of the host computer 
is off, and controls the power supplying means (1d) to 
supply ordinary power to each internal section of the 
USB apparatus or the USB hub apparatus if power is 
supplied from the host computer (2) to the USB appa- 
ratus or the USB hub apparatus. 



FIG. 2 
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Description 

[0001] The present invention relates to USB (univer- 
sal serial bus) apparatus and USB hub apparatus. In 
particular, th invention relates to a USB apparatus s 
which is connectable to a host computer and transmits 
and receives information to and from it according to a 
protocol that complies with the USB standard, as well 
as to a USB hub apparatus which interconnects a host 
computer and one or more USB apparatuses and allows 10 
transmission and reception of information to be per- 
formed between them according to a protocol that com- 
plies with the USB standard. 

[0002] In recent years, reduction in the power con- 
sumption of electronic equipment has been promoted is 
as part of various measures, such as against global 
warming problems. 

[0003] For example, personal computers or the like 
are constructed in such a manner that if a state in which 
input devices (e.g., a keyboard, a mouse, etc.) are not 20 
manipulated has continued for a predetermined time or 
more, the personal computer automatically detects an 
unused state and renders a CRT (cathode-ray tube) 
monitor, for example, in a sleep mode to thereby reduce 
the power consumption. 2S 
[0004] In recent years, the USB (universal serial bus) 
has come into being as an interface for easily connect- 
ing a plurality of peripheral devices to a personal com- 
puter and now attracts much attention. Further, periph- 
eral devices having a port for USB (hereinafter referred 30 
to as a USB port) have come to be used increasingly. 
[0005] The employment of the USB enables com- 
monization of interfaces of mice, keyboards, printers, 
modems, speakers, joy sticks, etc. that are separate 
from each other conventionally. Further, equipping a 35 
personal computer main body with only one USB port 
enables up to 1 27 peripheral devices of the above kinds 
to be connected to each other in star-like form if a USB 
hub apparatus is used. 

[0006] Such an apparatus having a USB port (herein- 40 
after abbreviated as a USB apparatus) and a hub appa- 
ratus that has a USB port and serves to connect a plu- 
rality of USB apparatuses (hereinafter abbreviated as a 
USB hub apparatus) are also constructed in such a 
mannerthat if they have not communicated with the host "»5 
computer for a predetermined time or more, a sleep 
mode as mentioned above is established. 
[0007] However, in such USB apparatuses and USB 
hub apparatuses, a USB control section, internal cir- 
cuits, a preheating circuit, etc. are always supplied with 50 
power in case the personal computer restarts a trans- 
mission. This results in a problem that even if, for exam- 
ple, the power of the personal computer is off, a certain 
amount of power continues to be consumed. 
[0008] According to one aspect, the invention pro- 55 
vides a USB apparatus which is connectable to a host 
computer and transmits and receives information to and 
from it according to a protocol that complies with a USB 



standard, comprising power supplying means for sup- 
plying power to each section of the USB apparatus; 
power supply voltage detecting means for detecting 
presence/absence of a power supply voltage to be sup- 
plied from the host computer; and supply power control 
means for controlling the pow r that is supplied by the 
power supplying means in accordance with a detection 
result of the power supply voltage detecting means. 
[0009] The power supplying means supplies power to 
each section of the USB apparatus. The power supply 
voltage detecting means detects presence/absence of 
a power supply voltage to be supplied from the host 
computer. The supply power control means controls the 
power that is supplied by the power supplying means in 
accordance with a detectbn result of the power supply 
voltage detecting means. 

[0010] For example, the power supplying means may 
supply power to each section of the USB apparatus. The 
power supply voltage detecting means detects pres- 
ence/absence of a power supply voltage to be supplied 
from the host computer via a "V bus +5 V* terminal of a 
USB port. Referring to a detection result of the power 
supply voltage detecting means, the supply power con- 
trol means allows the supply of power to internal circuits 
if the power supply voltage is supplied to the "V bus +5 
V" terminal, and stops the supply of power to the internal 
circuits if the power supply voltage is not supplied to the 
"V bus +5 V terminal. 

[0011] According to another aspect, the invention pro- 
vides a USB hub apparatus for interconnecting a host 
computer to one or more USB apparatuses and allowing 
transmission and reception of information to be per- 
formed between the host computer and the USB appa- 
ratuses according to a protocol that complies with a USB 
standard, comprising power supplying means for sup- 
plying power to each section of the USB hub apparatus; 
power supply voltage detecting means for detecting 
presence/absence of a power supply voltage to be sup- 
plied from the host computer; and supply power control 
means for controlling the power that is supplied by the 
power supplying means in accordance with a detection 
result of the power supply voltage detecting means. 
[0012] The power supplying means supplies power to 
each section of the USB hub apparatus. The power sup- 
ply voltage detecting means detects presence/absence 
of a power supply voltage to be supplied from the host 
computer. The supply power control means controls the 
power that is supplied byJhe power supplying means in 
accordance with a detection result of the power supply 
voltage detecting means. 

[0013] For example, the power supplying means may 
supply power to each section of the USB hub apparatus. 
The power supply voltage detecting means detects 
presence/absence of a power supply voltage to be sup- 
plied from the host computer via a "V bus +5 V° terminal 
of a USB port. 

[0014] Referring to a detection result of the power 
supply voltage detecting means, the supply power con- 
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trol means allows the supply of power to internal circuits 
if the power supply voltage is supplied to the "V bus +5 
V" terminal, and stops the supply of power to the internal 
circuits if the power supply voltage is not supplied to the 
"V bus +5 V" terminal. 

[0015] A preferred embodiment of the invention pro- 
vides a USB apparatus and a USB hub apparatus which 
can reduce power that is consumed by the USB appa- 
ratus or the USB hub apparatus in a state that the power 
of a personal computer is off. 

[0016] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Figure 1 shows the principle of embodiments of the 
present invention; 

Figure 2 is a block diagram showing an example 
configuration of a system according to an embodi- 
ment of the invention; 

Figure 3 is a block diagram showing a detailed con- 
figuration example of part of a USB hub apparatus 
shown in Fig. 2; 

Figure 4 is a block diagram showing a detailed con- 
figuration example of a series power supply shown 
in Fig. 3; 

Figure 5 is a block diagram showing a detailed con- 
figuration example of part of a USB apparatus 30 
shown in Fig 2; 

Figure 6 is a block diagram showing a detailed con- 
figuration example of a switching power supply 
shown in Fig. 5; and 

Figure 7 is a block diagram showing a detailed con- 
figuration example of part of a USB apparatus 31 
shown in Fig. 2. 

r[0017] Fig. 1 shows the principle of embodiments of 
the invention. As shown in Fig. 1, a USB apparatus (or 
a USB hub apparatus) 1 is USB-connectedto a personal 
computer 2 serving as a host computer to enable trans- 
mission and reception of data. 
[0018] The USB apparatus 1 is composed of a USB 
port 1a, a power supply voltage detecting means 1b, a 
supply power control means 1c, and a power supplying 
means Id. The USB apparatus 1 is a printer, a modem, 
a scanner, or the like. 

[001 9] The USB port 1 a is a serial interface, and trans- 
mits and receives data to and from the personal com- 
puter 2. The power supply voltage detecting means 1b 
detects whether a power supply voltage "+5 V" is sup- 
plied from a °V bus +5 V" terminal of the USB port 1a. 
The supply power control means 1c controls, in accord- 
ance with a detection result of the power supply voltage 
detecting means 1b, the power that is supplied by the 
power supplying means 1d. The power supplying 
means 1d supplies power to each section of the USB 
apparatus 1. 

[0020] Next, the operation of the system of Fig. 1 will 



be described. 

[0021] Now, assume that the power switch of the USB 
apparatus 1 has been turned on in a state that the power 
switch of the personal computer 2 is off. In response, 

s the power supplying means 1d tries to start supplying 
power to each section of the apparatus. 
[0022] Since in this state the power of the personal 
computer 2 is off, no voltage is applied to the "V bus +5 
V" terminal of the USB port 1a. The power supply volt- 

10 age detecting means 1 b detects that no power supply 
voltage is applied to the "V bus +5 V terminal and in- 
forms the supply power control means 1 c of that fact. 
[0023] The supply power control means 1c controls 
the power supplying means 1 d to establish a state that 

is the supply of power is stopped or low power is supplied. 
As a result, the USB apparatus 1 is rendered in a state 
that each section of the apparatus is not supplied with 
power though the power switch is on. 
[0024] If the power switch of the personal computer 2 

20 is turned on in this state, a power supply voltage "+5 V" 
is applied to the "V bus +5 V" terminal of the USB port 1 a. 
[0025] As a result, the power supply voltage detecting 
means 1 b detects that the power supply voltage is ap- 
plied to the "V bus +5 V" terminal and informs the supply 

25 power control means 1c of that fact. 

[0026] The supply power control means 1c controls 
the power supplying means 1d to have it start supplying 
power to each section of the apparatus. As a result, the 
USB apparatus 1 is rendered operational. 

30 [0027] If the power switch of the personal computer 2 
is again turned off in this state, a state is established 
that the power supplying means 1dof the USB appara- 
tus 1 to each section of the apparatus does not supply 
power or supplies low power to each section, in the 

35 same manner as in the above case. 

[0028] A USB hub apparatus has a configuration and 
operation similar to the above, and hence descriptions 
therefor are omitted. 

[0029] As described above, according to the USB ap- 
40 paratus and the USB hub apparatus of the invention, the 
supply of power to each section of the apparatus is 
stopped or low power is supplied to each section in a 
case where the power of the personal computer 2 is off. 
This makes it possible to reduce the power consump- 
45 tion. 

[0030] Next, an example configuration of a system ac- 
cording to the embodiment of the invention will be de- 
scribed with referenceiopig. 2. 
[0031] As shown in Fig. 2, a personal computer 1 0 is 
so equipped with a USB port 10a and hence can transmit 
and receive data to and from a USB apparatus 30 and 
a USB hub apparatus 20. 

[0032] The USB hub apparatus 20 connects the per- 
sonal computer 1 0 to USB apparatuses 31 and 32 via a 
55 USB port 20a and thereby enables data transmission 
and reception between them. 

[0033] The USB apparatuses 30-32 are equipped 
with respective USB ports 30a-32a, and transmit and 
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rec iv data to and from the personal computer 1 0. 
[0034] Symbol "Up" in each USB port means "up 
stream' and indicates that a signal is input thereto. Sym- 
bol "Down" means "down stream" and indicates that a 
signal is output therefrom. 

[0035] Fig. 3 shows a detailed configuration example 
of part of the USB hub apparatus 20 shown in Fig. 2. 
[0036] As shown in Fig. 3, the USB port 20a is com- 
posed of a "V bus +5 V" terminal at which a power supply 
voltage is supplied from the personal computer 10 to the 
USB port 20a, "D+" and "D-" terminals for data input/ 
output, and a "GND" terminal that is connected to the 
chassis. 

[0037] An amplification circuit 20b amplifies a voltage 
that is applied to the °V bus +5 V° terminal at a prede- 
termined gain and outputs a resulting voltage. A series 
power supply 20c, which is a power supply circuit, sup- 
plies DC power to the internal circuits of the USB hub 
apparatus 20. Asupply powercontrol section 20d, which 
is incorporated in the series power supply 20c, controls 
the power that is supplied from the series power supply 
20c to the internal circuits. 

[0038] Next, a detailed configuration example of the 
series power supply 20c shown in Fig. 3 will be de- 
scribed with reference to Fig. 4. 

[0039] As shown in Fig. 4, the series power supply 20c 
is composed of a control section 40, a comparison sec- 
tion 41 , a reference voltage section 42, and a control 
switch 43. 

[0040] The control section 40 converts a DC voltage 
that includes a variable component and is supplied from 
a rectification circuit (not shown; circuit for lowering and 
rectifying a commercial power supply voltage) to a con- 
stant DC voltage and outputs it. 
[0041] The comparison section 41 compares a volt- 
age Vout that is output from the control section 40 with 
a reference voltage Vref that isoutput from the reference 
voltage section 42, and controls the control section 40 
so that the ratio of Vout to Vref is kept constant. That is, 
Vout is Vref multiplied by a predetermined value. 
[0042] The reference voltage section 42 is formed by 
a Zener diode, for example, and generates the refer- 
ence voltage Vref. 

[0043] The control switch 43, which corresponds to 
the supply power control section 20d shown in Fig. 3, is 
connected to the output terminal of the amplifying circuit 
20b. The control switch 43 is rendered in an on-state 
(conductive state) when the power supply voltage is not 
applied to the "V bus +5 V terminal, and is rendered in 
an off-state (open state) when °+5 V is applied to the 
"V bus +5 V" terminal. 

[0044] As a result, the reference voltage Vref that- is 
the predetermined voltage is output from the reference 
voltage section 42 when the power supply voltage is ap- 
plied to the "V bus +5 V" terminal, and the output level 
of the reference voltage section 42 becomes the ground 
level (= 0 V) when the power supply voltage is not ap- 
plied to the "V bus +5 V" terminal. 



[0045] Now, a descriptbn will be made of correspond- 
ence (just an example) between the principle diagram 
of Fig. 1 and the embodiment of Figs. 3 and 4. 
[0046] The USB port 1 a corresponds to the USB port 

s 20a. The power supply voltage detecting means 1 b cor- 
responds to the amplification circuit 20b. The supply 
power control means 1c corresponds to the control 
switch 43. The power supplying means 1d corresponds 
to the control section 40. 

10 [0047] Next, a detailed configuration example of the 
USB apparatus 30 shown in Fig. 2 will be described with 
reference to Fig. 5. 

[0048] As shown in Fig. 5, the USB apparatus 30 is 
composed of a USB port 30a, a protective resistor 30b, 
'5 a photocoupler 30c, and a switching power supply 30d. 
The switching power supply 30d has a supply power 
control section 30e. 

[0049] The USB port 30a is composed of a "V bus +5 
V" terminal at which a power supply voltage is supplied 
20 from the personal computer 1 0, °D+" and "D-" terminals 
for data input/output, and a "GND" terminal that is con- 
nected to the chassis. 

[0050] The protective resistor 30b prevents an LED 
(lightemitting diode) incorporated in the photocoupler 
2S 30c from being damaged by an excess current flowing 
through it. 

[0051] The photocoupler 30c supplies a voltage cor- 
responding to the voltage at the "V bus +5 V" terminal 
of the USB port 30a to the supply power control section 

30 30e of the switching power supply 30d while isolating 
those from each other electrically. 
[0052] The switching power supply 30d generates a 
predetermined voltage by lowering, through switching, 
a voltage of about 1 00 V that is supplied from a com- 

35 mercial power supply, and supplies the generated volt- 
age to the internal circuits. 

[0053] The supply power control section 30e, which 
is incorporated in the switching power supply 30d, con- 
trols the power that is supplied from the switching power 

40 supply 30d to the internal circuits. 

[0054] Next, a detailed configuration example of the 
switching power supply 30d shown in Fig. 5 will be de- 
scribed with reference to Fig. 6. - - 
[0055] As shown in Fig. 6, the switching power supply 

is 30d is composed of a switching section 50, a smoothing 
coil 51 , a comparison section 52, a reference voltage 
section 53, a PWM control section 54, and a control 
switch 55. \ 

[0056] The switching section 50 lowers a DC voltage 
50 of about 1 00 V that is supplied from a rectification circuit 
(not shown; circuit for lowering and rectifying a commer- 
cial power supply voltage) to a predetermined voltage 
through switching and outputs it. 
[0057] The smoothing coil 51 generates a DC voltage 
55 by smoothing a rectangular wave that is output from the 
switching section 50, and outputs it. 
[0058] The comparison section 52 compares an out- 
put voltage Vout of the smoothing coil 51 with a refer- 



4 



BNSDOCID: <EP 0952530A2_I_> 



7 EP 0 952 530 A2 8 



ence voltage Vref that is supplied from the reference 
voltage section 53, and outputs a comparison result to 
the PWM control section 54. 

[0059] The PWM (pulse width modulation) control 
section 54 controls the switching section 50 in accord- s 
ance with the comparison result of the comparison sec- 
tion 52. 

[0060] The control switch 55 is connected to the out- 
put terminal of the photocoupler 30c. The control switch 
55 is rendered in an on-state (conductive state) when 
the power supply voltage is not applied to the "V bus +5 
V" terminal, and is rendered in an off-state (open state) 
when "+5 V" is applied to the "V bus +5 V" terminal. 
[0061] As a result, the reference voltage Vref that is 
the predetermined voltage is output from the reference 
voltage section 53 when the power supply voltage is ap- 
plied to the "V bus +5 V" terminal, and the output level 
of the reference voltage section 53 becomes the ground 
level (= 0 V) when the power supply voltage is not ap- 
plied to the "V bus +5 V" terminal. 
[0062] Next, a detailed configuration example of the 
USB apparatus 31 shown in Fig. 2 will be described with 
reference to Fig. 7. The USB apparatus 31 is one having 
a preheating circuit as in the case of a printer, for exam- 
ple. 

[0063] As shown in Fig. 7, the USB apparatus 31 is 
composed of a USB port 31a, a protective resistor 31b, 
and a series power supply 31 c. The series power supply 
31c has a supply power control section 31 d. 
[0064] The USB port 31a is composed of a "V bus +5 
V" terminal at which a power supply voltage is supplied 
from the personal computer 10 via the USB hub appa- 
ratus 20, "D+" and "D-" terminals for data input/output, 
and a "GND" terminal that is connected to the chassis. 
[0065] The protective resistor 31 b prevents the supply 
power control section 31 d from being damaged by an 
excess current flowing through it. 
[0066] The series power supply 31c is a power supply 
circuit and supplies DC power to the internal circuits of 
the USB apparatus 31. 

[0067] The supply power control section 31 d, which 
is incorporated in the series power supply 31c, controls 
the power that is supplied from the series power supply 
31c to the internal circuits. 

[0068] Since the series power supply 31c has the 
same configuration as shown in Fig. 4, it is not described 
any further. 

[0069] Next, the operation of the above-configured 
system according to embodiment will be described. 
[0070] Now, it is assumed that the power switches of 
all of the apparatuses are off in the system shown in Fig. 
2. If the power switch of the USB hub apparatus 20, for 
example, is turned on in this state, a voltage is applied 
to the control section 40 shown in Fig. 4 from the recti- 
fication circuit (not shown). 

[0071] Since the personal computer 1 0 is not powered 
in this state, the voltage at the "V bus +5 V" terminal is 
0 V. Therefore, the control switch 43 is on and hence 



the output of the reference voltage section 42 is 0 V 
[0072] The comparison section 41 and the control 
section 40 perform a control so that the output voltage 
Vout has a value that is the reference voltage Vref mul- 
tiplied by a predetermined value. Since Vref is 0 V, Vout 
becomes 0 V. 

[0073] As a result, the internal circuits of the USB hub 
apparatus 20 are not supplied with power even though 
the power switch is turned on. 

[0074] Since the power supply voltage is not supplied 
to the °V bus +5 V° terminal of the USB 30a of the USB 
apparatus 30 either, the output voltage of the photocou- 
pler 30c becomes 0 V. 

[0075] As a result, the control switch 55 of the switch- 
ing power supply 30d is on as in the case of the control 
switch 43 and hence the reference voltage Vref of 0 V 
is supplied from the reference voltage section 53. 
[0076] For example, the comparison section 52 con- 
trols the PWM control section 54 so that the output volt- 
age Vout of the smoothing coil 51 is kept equal to the 
reference voltage Vref. Therefore, the output voltage 
Vout becomes 0 V when the reference voltage Vref is 0 
V. 

[0077] As a result, even if the power switch is turned 
on, no power is supplied to the internal circuits of the 
USB apparatus 30. 

[0078] Further, the series power supply 31c of the 
USB apparatus 31 performs the same operation as the 
above-described operation in the USB hub apparatus 
20, to establish a state that no power is supplied to the 
preheating circuit. 

[0079] Next, if the power switch of the personal com- 
puter 10 is turned on in a state that the power switches 
of all the apparatuses other than the personal computer 
10 are on, the voltage at the "V bus +5 V" terminal of 
the personal computer becomes +5 V. 
[0080] As a result, the power supply voltage +5 V is 
also applied to the "V bus +5 V terminal of the USB hub 
apparatus 20, whereby the amplification circuit 20b out- 
puts the predetermined voltage. 
[0081] Receiving the voltage from the amplification 
circuit 20b, the control switch 43 is turned off, whereup- 
on the reference voltage section 42 outputs the refer- 
ence voltage Vref that is the predetermined voltage. As 
a result, the control section 40 outputs the predeter- 
mined DC voltage, which is supplied to the internal cir- 
cuits. The USB hub apparatus 20 is thus rendered op- 
erational. 

[0082] Since the power supply voltage +5 V is applied 
from the personal computer 1 0 to the "V bus +5 V" ter- 
minal of the USB apparatus 30, the predetermined volt- 
age is output from the photocoupler 30c. 
[0083] Receiving the output voltage of the photocou- 
pler 30c, the control switch 55 of the switching power 
supply 30d is turned off, whereupon the reference volt- 
age section 53 outputs the reference voltage Vref that 
is the predetermined voltage (* 0 V). Since the compar- 
ison section 52 controls the PWM control section 54 so 
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that the output voltage Vout is kept equal to the refer- 
ence voltage Vref, the output voltage Vout becomes the 
predetermined voltage. 

[0084] As a result, the predetermined DC voltage is 
supplied to the internal circuits of the USB apparatus 30. 
[0085] Further, the power supply voltage +5 V is also 
supplied from the personal computer 10 to the "V bus 
+5 V" terminal of the USB apparatus 31 via the USB hub 
apparatus 20. As a result, the same operation in the 
USB hub apparatus 20 shown in Fig. 4 is performed, 
whereby the DC voltage is supplied to the preheating 
circuit. The USB apparatus 31 is thus rendered opera- 
tional. 

[0086] Next, assume that the power switch of the USB 
hub apparatus 20, for example, has been turned off in 
the above state (the power switches of all of the appa- 
ratuses are on). In this case, the supply of the voltage 
from the rectification circuit (not shown) to the control 
section 40 is stopped, and hence the supply of the volt- 
age to the internal circuits is stopped irrespective of the 
state of the "V bus +5 V" terminal. The voltages of the 
"V bus +5 V" terminals of the USB apparatuses 31 and 
32 become 0 V. 

[0087] If the power switch of the personal computer 
1 0 is turned off subsequently, the voltages of the "V bus 
+5 V terminals of the USB ports of all the apparatuses 
become 0 V. 

[0088] Therefore, for example, the control switch 55 
of the switching power supply 30d of the USB apparatus 
30 is turned on, and hence the reference voltage Vref 
that is output from the reference voltage section 53 be- 
comes 0 V. As a result, the output voltage Vout also be- 
comes 0 V. That is, a state is established that no power 
is supplied to the internal circuits of the USB apparatus 
30. 

[0089] Similarly, in the series power supply 31c of the 
USB apparatus 31 , the reference voltage Vref becomes 
0 V and hence the output voltage Vout becomes 0 V. As 
a result, a state is established that no power is supplied 
to the preheating circuit of the USB apparatus 31 . 
[0090] As described above, according to the embod- 
iment, the supply of power to the internal circuits or the 
preheating circuit is stopped when one of the power 
switch of the USB hub apparatus 20 and the USB ap- 
paratuses 30-32 is turned on in a state that the power 
switch of the personal computer 10 is off, whereby use- 
less power consumption can be prevented. 
[0091] In the above embodiment, the supply of power 
from the series power supply 20c, the switching power 
supply 30d ; and the series power supply 31 c is stopped 
(i.e., their output voltages are made 0 V) in a state that 
the power switch of the personal computer 1 0 is off. Al- 
ternatively, for example, the output voltages may be set 
at a voltage (e.g., 1 V) that is lower than in ordinary op- 
eration. 

[0092] As described above, according to the inven- 
tion, the supply of a power supply voltage to the internal 
circuits of a USB apparatus is stopped in a state that the 



USB apparatus is not supplied with a power supply volt- 
age from the host side. Th refore, useless power con- 
sumption can be prevented with a simple circuit configyi 
uration. _^ |* 



Claims 

1. A USB apparatus which is connectable to a host 
10 computer serving and transmits and receives infor- 
mation to and from it according to a protocol that 
complies with a USB standard, comprising: 

power supplying means for supplying power to 
J5 each section of the USB apparatus; 

power supply voltage detecting means for de- 
tecting presence/absence of a power supply 
voltage to be supplied from the host computer; 
and 

20 supply power control means for controlling the 

power that is supplied by the power supplying 
means in accordance with a detection result of 
the power supply voltage detecting means. 

25 2. The USB apparatus according to claim 1 , wherein 
the supply power control means causes the power 
supplying means to stop supplying power or supply 
low power if the power supply voltage detecting 
means has detected that the power supply voltage 

30 is not supplied from the host computer, and causes 
the power supplying means to supply ordinary pow- 
er if the power supply voltage detecting means has 
detected that the power supply voltage is supplied 
from the host computer. 

35 

3. A USB hub apparatus for interconnecting a host 
computer to one or more USB apparatuses and al- 
lowing transmission and reception of information to 
be performed between the host computer and the 

40 USB apparatuses according to a protocol that com- 
plies with a USB standard, comprising: 

power supplying means for supplying power to 
each section of the USB hub apparatus; 
45 power supply voltage detecting means for de- 

tecting presence/absence of a power supply 
voltage to be supplied from the host computer; 
and \. 

supply power control means for controlling the 
50 power that is supplied by the power supplying 

means in accordance with a detection result of 
the power supply voltage detecting means. 

4. The USB hub apparatus according to claim 3, 
55 wherein the supply power control means causes the 

power supplying means to stop supplying power or 
supply low power if the power supply voltage de- 
tecting means has detected that the power supply 
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voltage is not supplied from the host computer, and 
causes the power supplying means to supply ordi- 
nary power if the power supply voltage detecting 
means has detected that the power supply voltage 
is supplied from the host computer. 
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